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DETAILED ACTION 



Drawings 

1 . New corrected drawings in compliance with 37 CFR 1 .121 (d) are required in this 
application because the drawings filed on 09 January 2004 are informal and are suitable 
only for examination purposes. Applicant is advised to employ the services of a 
competent patent draftsperson outside the Office, as the U.S. Patent and Trademark 
Office no longer prepares new drawings. The corrected drawings are required in reply to 
the Office action to avoid abandonment of the application. The requirement for 
corrected drawings will not be held in abeyance. 

Claim Rejections - 35 (JSC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 62 and 63 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 62 recites "the oxygen-depleted host". There is a lack of antecedent basis 
for this limitation in the claim. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1, 6, 8-10, 24-32, 38, 42, 43, and 127 are rejected under 35 
U.S.C. 102(e) as being anticipated by U.S. Patent No. 4,556,287 to Funada et al. 

With respect to claims 1 , 6, 8, 38, 42, and 127, Funada teaches a substrate (2 
and/or 4); a single light-emitting dye molecule (8) or other, single fluorescence emitter; 
and a planar aligned liquid crystal host (6), disposed on the substrate, the light-emitting 
dye or other fluorescence emitter being embedded in the host, for aligning molecules of 
the light-emitting dye or other fluorescence emitters along a preferred direction. 

With respect to claim 9, Funada teaches the host comprising biphenyl or 
therphenyl liquid crystals or mixture of biphenyl or therphenyl liquid crystals (column 5, 
lines 35-50). 

With respect to claims 10 and 43, Funada teaches the single light-emitting dye 
molecules comprise a dye selected from the group consisting of terrylene, rhodamine, 
or a rhodamine derivative, Alexa Fluor, DilCi 8 (3), and DilCi 8 (5) (column 5, lines 35-50). 

With respect to claims 24-32, Funada teaches preparing a substrate (2 and/or 4); 
preparing a planar aligned liquid crystal host (6), disposed on the substrate, for aligning 
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single molecules of a light-emitting dye (8) or other single fluorescence emitter along a 
preferred direction; and embedding the light-emitting single dye molecules or other 
single fluorescence emitters in the host (figure 1 ). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claims 2, 5, 14, 15, 18-20, 33, 37, 47-49, 52, 56-58, 62, and 63 rejected under 
35 U.S.C. 103(a) as being unpatentable over U.S. Patent No. 4,556,287 to Funada et 
al. in view of U.S. Patent No. 5,989,758 to Komatsu et al. 

With respect to claims 2, 5, 33, 37, and 47, Funada teaches a nematic liquid 
crystal (column 1 , line 55 - column 3, line 25). Claim 2 requires the liquid crystal be 
monomeric, as well. Such a configuration is well known in the art, as is evidenced by 
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Komatsu (column 1, lines 18-42). At the time of the invention, it would have been 
obvious to one having ordinary skill in the art to utilize a monomer in the liquid crystal of 
Funada. The motivation for doing so would have been to provide a liquid crystal with 
fast response times to external conditions, such as an external electric field, as is 
suggested by Komatsu (column 1, lines 18-42). 

Claims 14, 18, 19, 48, 52, 56, 57, 62, and 63 require the host comprise an 
oligomeric or polymeric liquid crystal or a mixture of oligomeric or polymeric liquid 
crystals. Such a configuration is well known in the art, as is evidenced by Komatsu 
(column 1, lines 18-42). At the time of the invention, it would have been obvious to one 
having ordinary skill in the art to utilize an oligomeric or polymeric liquid crystal or 
mixture of oligomeric or polymeric liquid crystals in the liquid crystal of Funada. The 
motivation for doing so would have been to provide a liquid crystal with desired 
response times to external conditions, such as an external electric field, as is suggested 
by Komatsu (column 1, lines 18-42). 

With respect to claim 15, Funada teaches a the host comprising a nematic liquid 
crystal (column 1, line 55 - column 3, line 25). 

With respect to claims 20 and 58, Funada teaches the single light-emitting dye 
molecules comprising a dye selected from the group consisting of terrylene, rhodamine, 
or a rhodamine derivative, Alexa Fluor, DilCi 8 (3), and DilCi 8 (5) (column 5, lines 35-50). 

Claim 49 requires the host comprise a nematic oligomeric or polymeric liquid 
crystal or mixture of oligomeric or polymeric liquid crystals resulting in a predominantly 
nematic phase. Such a configuration is well known in the art, as is evidenced by 
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Komatsu (column 1 , lines 18-42). At the time of the invention, it would have been 
obvious to one having ordinary skill in the art to utilize a nematic oligomeric or polymeric 
liquid crystal or mixture of oligomeric or polymeric liquid crystals in the liquid crystal of 
Funada. The motivation for doing so would have been to provide a liquid crystal with 
desired response times to external conditions, such as an external electric field, as is 
suggested by Komatsu (column 1, lines 18-42). 

9. Claims 3, 4, 16, 17, 36, 50, and 51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 4,556,287 to Funada et al. in view of U.S. Patent No. 
5,989,758 to Komatsu et al. as applied to claims 2, 5, 14, 15, 18-20, 33, 37, 47-49, 52, 
56-58, 62, and 63 above, and further in view of U.S. Patent Application Publication No. 
2002/0000984 to Asai et al. 

Claims 3 and 16 require the host be a chiral host. Asai teaches a chiral host 
(paragraph 001 1). At the time of the invention, it would have been obvious to one 
having ordinary skill in the art to utilize a chiral host in the system as taught or 
suggested by Funada. The motivation for doing so would have been to control 
properties of the liquid crystal, such as reflectivity, as is suggested by Asai (paragraph 
0155). 

Claims 4, 17, and 50 require the host comprise a chiral additive. Asai teaches a 
chiral additive (paragraph 001 1 ). At the time of the invention, it would have been 
obvious to one having ordinary skill in the art to utilize a chiral additive in the system as 
taught or suggested by Funada. The motivation for doing so would have been to control 
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properties of the liquid crystal, such as reflectivity, as is suggested by Asai (paragraph 
0155). 

Claim 36 requires the host be a monomeric host or mixture of monomeric hosts. 
Such a configuration is well known in the art, as is evidenced by Komatsu (column 1 , 
lines 18-42). At the time of the invention, it would have been obvious to one having 
ordinary skill in the art to utilize a monomer in the liquid crystal of Funada. The 
motivation for doing so would have been to provide a liquid crystal with fast response 
times to external conditions, such as an external electric field, as is suggested by 
Komatsu (column 1 , lines 18-42). Claim 36 further requires the host be a chiral host or 
mixture of chiral hosts. Asai teaches a chiral host (paragraph 001 1 ). At the time of the 
invention, it would have been obvious to one having ordinary skill in the art to utilize a 
chiral host in the system as taught or suggested by Funada and Komatsu. The 
motivation for doing so would have been to control properties of the liquid crystal, such 
as reflectivity, as is suggested by Asai (paragraph 0155). 

Claim 51 requires the host comprise a chiral oligomeric or polymeric liquid 
crystal or mixture of chiral oligomeric or chiral polymeric liquid crystals. Asai teaches a 
chiral oligomeric or polymeric liquid crystal or mixture of chiral oligomeric or chiral 
polymeric liquid crystals (paragraph 001 1 ). At the time of the invention, it would have 
been obvious to one having ordinary skill in the art to utilize a chiral host in the system 
as taught or suggested by Funada and Komatsu. The motivation for doing so would 
have been to control properties of the liquid crystal, such as reflectivity, as is suggested 
by Asai (paragraph 0155). 
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10. Claims 7 and 39-41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 4,556,287 to Funada et al. in view of U.S. Patent No. 5,334,424 to 
Hani et al. or U.S. Patent No. 6,037,471 to Srinivasa et al. 

Claims 7 and 39-41 require the host be an oxygen-depleted liquid crystal host. 
Although not explicitly stated by Funada, it is well known in the art that high oxygen 
levels have a negative effect on liquid crystal stability, as is evidenced by Hani (column 
5, lines 15-60) or Srinivasa (column 6, line 40 - column 7, line 45). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to take liquid crystal host of Funada and state that is should be oxygen-depleted. 
The motivation for doing so would have been to increase the stability and longevity of 
the liquid crystal host. 

1 1 . Claims 11-13 and 44-46 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over U.S. Patent No. 4,556,287 to Funada et al. in view of U.S. Patent No. 
6,727,065 to Weiss et al. or U.S. Patent Application Publication No. 2003/0054356 to 
Jacobson et al. 

Claims 1 1 and 44 require the other fluorescence emitter comprise a core-shell 
semiconductor nanocrystal. It is well known in the art that a semiconductor nanocrystal 
can be substituted for a given molecule, as is evidenced by Jacobson (paragraph 0063) 
and Weiss (column 8, lines 16-36). At the time of the invention, it would have been 
obvious to one having ordinary skill in the art to utilize a semiconductor nanocrystal in 
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the system as taught or suggested by Funada. The motivation for doing so would have 
been to provide substances with broader wavelength absorption bands, as is suggested 
by Weiss (column 8, lines 16-36). 

With respect to claims 12 and 45, Weiss teaches the semiconductor nanocrystal 
comprises PbSe, CdTe, PbS, or CdS as core material (column 8, lines 40-55). 

Claims 13 and 46 require the other fluorescent emitter comprise a trivalent rare- 
earth chelate. Jacobson teaches such a configuration (paragraph 0063). At the time of 
the invention, it would have been obvious to one having ordinary skill in the art to utilize 
a trivalent rare-earth chelate in the system as taught or suggested by Funada. The 
motivation for doing so would have been to provide substances with desired wavelength 
absorption bands. 

12. Claims 21-23 and 59-61 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 4,556,287 to Funada et al. in view of U.S. Patent No. 
5,989,758 to Komatsu et al. as applied to claims 2, 5, 14, 15, 18-20, 33, 37, 47-49, 52, 
56-58, 62, and 63 above, and further in view of U.S. Patent No. 6,727,065 to Weiss et 
al. or U.S. Patent Application Publication No. 2003/0054356 to Jacobson et al. 

Claims 21 and 59 require the other fluorescence emitter comprise a core-shell 
semiconductor nanocrystal. It is well known in the art that a semiconductor nanocrystal 
can be substituted for a given molecule, as is evidenced by Jacobson (paragraph 0063) 
and Weiss (column 8, lines 16-36). At the time of the invention, it would have been 
obvious to one having ordinary skill in the art to utilize a semiconductor nanocrystal in 
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the system as taught or suggested by Funada. The motivation for doing so would have 
been to provide substances with broader wavelength absorption bands, as is suggested 
by Weiss (column 8, lines 16-36). 

With respect to claims 22 and 60, Weiss teaches the semiconductor nanocrystal 
comprises PbSe, CdTe, PbS, or CdS as core material (column 8, lines 40-55). 

Claims 23 and 61 require the other fluorescent emitter comprise a trivalent rare- 
earth chelate. Jacobson teaches such a configuration (paragraph 0063). At the time of 
the invention, it would have been obvious to one having ordinary skill in the art to utilize 
a trivalent rare-earth chelate in the system as taught or suggested by Funada. The 
motivation for doing so would have been to provide substances with desired wavelength 
absorption bands. 

13. Claims 34 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 4,556,287 to Funada et al. in view of U.S. Patent Application 
Publication No. 2002/0000984 to Asai et al. 

Claim 34 requires the host be a chiral host. Asai teaches a chiral host 
(paragraph 001 1 ). At the time of the invention, it would have been obvious to one 
having ordinary skill in the art to utilize a chiral host in the system as taught or 
suggested by Funada. The motivation for doing so would have been to control 
properties of the liquid crystal, such as reflectivity, as is suggested by Asai (paragraph 
0155). 
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Claim 35 requires the host comprise a chiral additive. Asai teaches a chiral 
additive (paragraph 001 1 ). At the time of the invention, it would have been obvious to 
one having ordinary skill in the art to utilize a chiral additive in the system as taught or 
suggested by Funada. The motivation for doing so would have been to control 
properties of the liquid crystal, such as reflectivity, as is suggested by Asai (paragraph 
0155). 

14. Claims 53-55 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 4,556,287 to Funada et al. in view of U.S. Patent No. 5,989,758 to 
Komatsu et al. as applied to claims 2, 5, 14, 15, 18-20, 33, 37, 47-49, 52, 56-58, 62, and 
63 above, and further in view of U.S. Patent No. 5,334,424 to Hani et al. or U.S. Patent 
No. 6,037,471 to Srinivasa et al. 

Claims 53-55 require the host be oxygen depleted by treating the host to displace 
molecular oxygen dissolved in the host with another gas. Although not explicitly stated 
by Funada, it is well known in the art that high oxygen levels have a negative effect on 
liquid crystal stability, as is evidenced by Hani (column 5, lines 15-60) or Srinivasa 
(column 6, line 40 - column 7, line 45). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to take liquid crystal 
host of Funada and state that is should be oxygen depleted. The motivation for doing 
so would have been to increase the stability and longevity of the liquid crystal host. 
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Allowable Subject Matter 

15. Claims 64-126 are allowed. 



16. The following is a statement of reasons for the indication of allowable subject 
matter: 

With respect to independent claim 64, the prior art of record fails to teach or 
suggest the combination of a photon source comprising two substrates, a single 
molecule of light-emitting dye or other single fluorescence emitter, and a planar aligned 
liquid crystal host; a light source of preferred polarization state; means for collecting 
emitted photons; and means for discriminating excitation light from emitted light. With 
respect to independent claim 95, the prior art of record fails to teach or suggest the 
combination of providing a source which comprises a substrate, single molecules of a 
light-emitting dye or other single fluorescent emitters, and a planar aligned liquid crystal 
host; providing a light source for causing polarized excitation light to be incident on a 
portion of the photon source; and discriminating the emitted light from the excitation 
light. 

Citation of Pertinent References 

17. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following patent documents further show the state of the art: 

a. U.S. Patent No. 4,841 ,009 to Kelsey 

b. U.S. Patent No. 5,384,067 to Doane et al. 
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c. U.S. Patent No. 5,552,91 5 to Khoo 

d. U.S. Patent No. 6,239,778 to Palffy-Muhoray et al. 

e. U.S. Patent Application Publication No. 2002/0008841 to Ohmuro 

f. U.S. Patent Application Publication No. 2002/0146052 to Moerner et al. 

g. U.S. Patent Application Publication No. 2003/0152228 to Gerard et al. 

h. U.S. Patent Application Publication No. 2004/021 8649 to Moerner et al. 



Communication Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leith A. Al-Nazer whose telephone number is 571-272- 
1938. The examiner can normally be reached on Monday-Friday, 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Callahan can be reached on 571-272-1740. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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